The inhibitory effect of chitosan (0-
Chitosan, a waste product of the shellfish industry, has been shown to be non toxic2), safe11) and to increase IgM production in human hybridoma cells21). Chitosan already has a number of uses in the food industry. It has been patented as a lipid binding food additive9), demonstrated its emulsion properties and dye binding capacity17-19). In the preservation of fruits, it has been used as a coating and antifungal agent, resulting in increased quality and storability of fresh strawberries10). It has also been used for the reduction of titratable acidity and color index of carrot and apple juices12 Beef samples were purchased from the local market on the day of preparation.
Meat was cut and minced through a 4mm plate diameter with a meat grinder.
The starter culture used was Lactobacillus plantarum IAM 1216. Chitosan was obtained from Katokichi Co., Ltd. Japan.
The inhibitory effect of chitosan against some spoilage bacteria in meat:
Each 10g sample of minced meat was mixed with chitosan (0,0.2, 0.5,1%) in three replications.
Each sample was then wrapped with saran wrap (Asahi 24h. For the measurement of the inhibitory effect of chitosan, 10g of each sample was dissolved in 90ml of sterilized phosphate buffered saline and homogenized with Physcotron (Nition Co., Ltd. All data were evaluated statistically using Student-t method.
Results and discussions
The inhibitory effect of chitosan against some spoilage bacteria in meat during incuba- The effect of chitosan on the pH of meat is shown in Table 3 . Meat containing chitosan had higher pH than meat with no chitosan.
That was due to the ability of chitosan to prevent excessive acid production12) and also The different superscript letter within column and line are significantly different (p<0.05) for triplicate samples. 1) Symbols are same as shown in Table 2. 2) Myoglobin forms , R: reduced form, M: met form, NO: nitric oxide form. Minor form is shown in the parenthesis. L* value was higher than in non-fermented meat. That was due to the decrease in the meat pH resulting in high lightness15).
In intact meat, the a* value increased during fermentation, due to the formation of reduced myoglobin. These results corresponds to the increase in reduced myoglobin under anaerobic condition13).
In cured meat the a* value just after addition of nitrite was lower than intact meat and increase sharply during fermentation. The color changes are due to the formation of metmyoglobin and followed by nitric oxide myoglobin14). Both intact and cured meat prepared with chitosan showed higher a* value. The higher formation of reduced myoglobin by chitosan might be due to direct reducing action of myoglobin or the activation of metmyoglobin reductase in meat.
In conclusion, chitosan could protect fermented meat from bacterial spoilage, repress lipid oxidation, dissipate residual nitrite and result in better of color. 
